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2. Non-Routine Products and Services

( One of the primary duties of the NWS forecast office is to highlight the potential for haz- )
ardous or dangerous weather conditions in the form of watches, warnings and adviso-

< ries. This threat for hazardous or dangerous weather then needs to be communicated to the >

users in an efficient and convenient way. This section describes both the non-routine prod-

ucts issued and the non-routine services provided by the NWS.

Non-routine products and services of the NWS include all non-scheduled, event-driven services. The watch and warning
program is one of the most important functions of the NWS. The NWS WFO is staffed 24 hours a day, 365 days a year
and is able to shift quickly from routine duties to non-routine duties if conditions warrant.

The watch and warning program is not the only non-routine service provided. On-site or remote decision support ser-
vices are provided for both weather and non-weather emergencies. Other examples of services include: storm damage
surveys, teaching storm spotter training classes and participating in other outreach activities. These are described at
length in the next section.

Product Categories

The NWS issues watches, warnings, advisories and statements to highlight the potential for hazardous or dangerous
weather conditions. These special products, often referred to as ‘headlines,” are issued when the forecaster feels there is
sufficient confidence of an event occurring. The NWS warning program uses a multi-tiered concept to increase public
awareness and promote proper response to the impending hazard. Generally, the multi-tiered concept conveys certain
levels of urgency as described below:

1. Outlook/Statement: An outlook or statement is used to indicate that a hazardous weather event may
develop but there is still uncertainty. Forecaster confidence of an event occurring is generally greater
than 30 percent. This stage is intended to provide those who need it, considerable lead-time to prepare
for the possible event.

2. Watch: A watch is used when the risk of a hazardous weather event has increased, but its occurrence,
location and/or timing is still somewhat uncertain. Forecaster confidence is generally greater than 50
percent. This stage is intended to provide enough lead-time so those who need to set their plans in mo-
tion can do so.

3. Warning/Advisory: A warning or advisory is used when a hazardous weather event is imminent, or is
already occurring. Forecaster confidence is generally greater than 80 percent. A warning is used for
conditions that pose a threat to life and property. An advisory is used for less serious conditions that
cause significant inconvenience and, if proper precautions are not taken, could pose a threat to life and
property. When a warning or advisory is issued, preparations should be completed or rushed to
completion.

Short-fuse convective warning philosophy: Generally, to issue a short-fused warning (e.g. Severe Thunderstorm
Warning, Tornado Warning or Flash Flood Warning), forecasters prefer to have at least two out of the following three
elements satisfied to warrant its issuance; atmospheric conditions support the hazard, radar signatures indicate a hazard
or a credible severe weather spotter reports a hazard.

Headline categories: All headlines fall into nine categories: convective, winter weather, tropical, hydrologic, coastal
flood, non-precipitation, marine, fire weather and other. A listing of these categories and their associated headlines are
shown in the following tables.



Convective

Typical [VTEC |Product| Follow-up

Headline Issuance Criteria . Issued B
Lead Time [Code| ID Product y
_ |Conditions are favorable for thunderstorms SPC (updates/
Severe Thunder containing 1 inch or larger hail and/or wind 2 to 8 hours SV.A SELx V\’I\‘attc_i};i Cc;mty cancellations
storm Watch | sts of at least 58 mph (50 knots). OTREAtoN Hissued by WFO)

Conditions are favorable for widespread,
significant, non-tornadic thunderstorms.
PDS Severe Thun- [Example: convective winds greater than 210 8 hours SVA SELx Watc.h. Co.unty
derstorm Watch |75mph (65knots). Note: "PDS" does not Notification
appear in the watch headline, but as a spe-
cial line within the initial watch product.

SPC (updates/
cancellations
issued by WFO)

Conditions are favorable for thunderstorms SPC (updates/
Watch Count
Watches Tornado Watch |producing tornadoes. Hail and strong winds| 2 to 8 hours TO.A SELx @ c . o.un ¥ cancellations
r Notification .
are also possible. issued by WFO)

Conditions are favorable for thunderstorms
producing destructive tornadoes. Hail and
strong winds are also possible. Typically

PDS Tornado issued when there is a likelihood of multiple SPC (updates/

Watch County

strong (damage of EF2 or EF3) or violent 2 to 8 hours TO.A SELx Notification cancellations
Watch (damage of EF4 or EF5) tornadoes. Note: issued by WFO)
"PDS" does not appear in the watch head-
line, but as a special line within the initial
watch product.
A thunderstorm producing 1 inch or larger
Severe Thunder- 1
K hail and/or wind gusts of at least 58 mph n?ir:(:t‘zcs) SV.w SVR Sevset;ie\/rvneeantther Local WFO
storm Warning (50 knots) is occurring or imminent.
A thunderstorm producing 3/4 inch hail,
Special Marine  |and/or wind gusts to 34 knots and/or wa- 30to 90 Marine Weather
MA.W SMW Local WFO
Warning terspouts. In addition, short duration, non- minutes ’ Statement
thunderstorm wind gusts to 34 knots.
A tornado has been reported or is highly
Tornado Warning likely to occur based on Doppler radar sig- 10. to 30 TO.W TOR Severe Weather Local WFO
natures minutes Statement
Added to tornado warning in exceedingly
Tornado Emergen- ituati
g rare 5|tu§hons, when a sev.ere threat to 19 to 30 Tow TOR Severe Weather Local WEO
cy human life and catastrophic damage from a minutes Statement

tornado is imminent or ongoing,

Issued under the Special Weather State-
ment product for strong thunderstorms
Significant Weather |producing winds between 40 and 57 mph,
Advisory and/or hail less than 1 inch in diameter,
and/or frequent or continuous lightning
and/or funnel clouds or cold air funnels.

Special Weather

Local WFO
Statement

Advisories Uptolhour | N/A SPS




Tropical

to typhoon west of the international date
line in the Pacific Ocean).

Local Statement

Typical |VTEC |Product| Follow-up
Headline Issuance Criteria . Issued By
Lead Time | Code ID Product
Hurricane conditions (sustained winds of 74
mph or higher) are possible within the spec-
ified coastal area. Because hurricane pre- Tropical Cyclone NHC/CPHC
. paredness activities become difficult once Public Advisory
48 h HU.A TCV Watch), WF
Hurricane Watch winds reach tropical storm force, the hurri- 8 hours v ¢ and Hurricane ( at(CHL)’S) 0
cane watch is issued 48 hours in advance of Local Statement
the anticipated onset of tropical-storm-
force winds.
. " . . Tropical Cyclone NHC/CPHC/
Watches Tropical Storm Tropical storm condltlons.(susta.lnt.ed winds Public Advisory WFO Guam
of 39 to 73 mph) are possible within the 48 hours TR.A TCV .
Watch specified coastal area within 48 hours and Hurricane | (Watch), WFO
P ' Local Statement (HLS)
Typhoon conditions (sustained winds of 74
mph or higher) are possible within the spec- Tropical Cyclone WEFO Guam
Typhoon Watch !ﬁed coastal. area within 48 hours .(the nam- 48 hours TYA HLS Public Advisory (Watch), WFO
ing convention changes from hurricane to and Typhoon (HLS)
typhoon west of the international date line Local Statement
in the Pacific Ocean).
A landfalling hurricane or typhoon is ex-
pected to spread sustained surface winds of
Extreme Wind |11 ithi
. 5 mph or greater Qnshore within one 1t0 2 hours EW.W EWW Severe Weather Local WEO
Warning hour. In order to be issued, the NHC, CPHC, Statement
or JTWC must designate the storm as a
category 3 (115 mph or greater).
Hurricane conditions (sustained winds of 74
mph or higher) are expected somewhere
within the specified coastal area. Because Tropical Cyclone
hurricane preparedness activities become Public Advisor NHC/CPHC
Hurricane Warning | ... prepa . 36 hours HU.W TCcv visory (Warning),
difficult once winds reach tropical storm and Hurricane WFO (HLS)
force, the hurricane warning is issued 36 Local Statement
hours in advance of the anticipated onset of
tropical-storm-force winds.
[ o coitons et it ol cone | e
Tropical Storm i i
P i specified coastal area within 36 hours in the | 24 to 36 hours | TR.W TCV Public Adylsory WFO G.uam
Warning i ) and Hurricane (Warning),
eastern and central Pacific and Atlantic Local Statement WFO (HLS)
Basins, 24 hours in the western Pacific.
Typhoon conditions (sustained winds of 74
mph or higher) are expected within the Tropical Cyclone WEO Guam
. specified coastal area within 24 hours (the Public Advisory .
Typhoon Warning ) ) ; 24 hours TY.W HLS (Warning),
naming convention changes from hurricane and Typhoon WFO (HLS)




Typical |VTEC |Product| Follow-up
Headline Issuance Criteria . Issued By
Lead Time | Code ID Product
Possibility of sustained winds or wind gusts
. above 35 mph causing falling and/or blow- Winter Weather
12to 48 h BZ.A WSW Local WF
Blizzard Watch ing snow to reduce visibilities below 1/4 to 48 hours S Message oca °
mile for 3 hours or longer.
Possibility of heavy lake effect snow accu-
Lake Effect Snow ] i i i
mulations, ger.lerally .more than 6 |nche.s.|n 12 to 48 hours LEA WSW Winter Weather Local WFO
Watch 12 hours or 8 inches in 24 hours. (Specific Message
Watches criteria vary by office)
Possibility of very cold temperatures and .
. . A . . . Winter Weath
Wind Chill Watch |brisk winds causing dangerously cold wind | 12 to 48 hours | WC.A WSW mNT;ssaeae er Local WFO
chills. [
. Possibility of accumulating snow, sleet, and/ .
Winter Storm ’ ' Wi Weath
or freezing rain causing severe impacts to 12 to 48 hours | WS.A WSW Inl:/(la;ssaeaet er Local WFO
Watch society and commerce. &
Sustained winds or frequent gusts above 35
. . mph causing falling and/or blowing snow to Winter Weather
8to36h BZ.W WSwW Local WFO
Blizzard Wammg reduce visibilities below 1/4 mile for 3 hours 0 ours Message oca
or longer is imminent or occurring.
Heavy ice accumulations of 1/4 inch or
. ithin 12 i i i
Ice Storm Warning greaTter \{Vlthln hours.due to fr.ec.ezmg rain | 4036 hours IS.W WSW Winter Weather Local WEO
are imminent or occurring. (Specific criteria Message
vary by office)
Heavy lake effect snow accumulations of
Lake Effect Snow i i i
: ge.nerally. more than 6 |n.ches.|n 12 hours or 810 36 hours LEW WSW Winter Weather Local WEO
Warning 8 inches in 24 hours are imminent or occur- Message
ring. (Specific criteria vary by office)
Very cold air temperatures and brisk wind
causing dangerously cold wind chills is im- .
Wind Chill Warning |minent or occurring. Hypothermia, frost 8to 36 hours | WC.W WSW Wln':/flsgs\:\/aeaether Local WFO
bite or death is likely if proper precautions g
are not taken. (Specific criteria vary by
Heavy snow and/or sleet and ice accumula-
tions are imminent or occurring. Society
Winter Storm i i
. ?nd commercehls. expected to be greatly 81036 hours | Ws.w WSW Winter Weather Local WEO
Warning impacted. Precipitation may be accompa- Message
nied by gusty wind. (Specific criteria vary by
office)
Ice accumulations less than 1/4 inch within
Freezing Rain i i immi i
. g 12 hours .due to frggzmg ralp are imminent 810 24 hours ZRY WSW Winter Weather Local WEO
Advisory or occurring. (Specific criteria vary by Message
office)
Lake effect snow accumulations generally
Lake Effect Snow i ithi i
. .morg than 3 |nches.W|th|n 12' P'\our's ar'e 810 24 hours LEY WSW Winter Weather Local WEO
Advisory imminent or occurring. (Specific criteria vary Message
by office)
Ad a Q Cold temperatures and brisk wind causing
visories hazardous wind chills are imminent or oc- Winter Weather
Wind Chill Advisory |curring. Hypothermia and frost bite are 8to 24 hours WC.Y WsSwW Message Local WFO
possible if proper precautions are not taken. g
(Specific criteria vary by office)
Snow and/or sleet and ice accumulations
. i i i to society and .
Winter Weather |c@using an inconvenience
commerce are imminent or occurring. 8to 24 hours | WW.Y WSwW Winter Weather Local WFO

Advisory

Specific criteria varies greatly per region.
(Specific criteria vary by office)

Message




Hydrology

Typical |[VTEC |Product| Follow-up
Headline Issuance Criteria . Issued By
Lead Time | Code ID Product
Rapidly developing and life-threatening
flooding is possible due to a hydrologic
Flash Flood Watch event (i g F;leavy rain) or damyor Ievie 6 to 24 hours FF.A FFA Flash Flood Watch| Local WFO
failure.
Watches Flood Watch (Areal): Flooding of land and/ FAA
or rivers and streams is possible. (areal),
Flood Watch Flood Watch (Forecast Point): Flooding is 6 to 48 hours FL.A FFA Flood Watch Local WFO
possible at a particular point on a river or (fort.ecast
stream. point)
A) Flash flooding (6 hours or less) is
reported; and/or
B) A dam or levee failure is imminent or
occurring; and/or
C) Asudden failure of a naturally-caused
stream obstruction (including debris slide,
avalanche, or ice jam) is imminent or occur-
ring; and/or
D) Precipitation capable of causing flash .
Flash Flood 2 -
. flooding is indicated by radar, rain gages, 30 ml:::f: to FF.W FFW Flash FrIT:):r(]:ItState Local WFO
Warning and/or satellite; and/or
E) Precipitation as indicated by radar, rain
gages, satellite and/or other guidance is
capable of causing debris flows, particularly
(but not only) in burn areas; and/or
F) Local monitoring and prediction tools
indicate flash flooding is likely; and/or
G) A hydrologic model indicates flash
flooding for locations on small streams.
In exceedingly rare situations, when a se-
Flash Flood vere threat to human life and catastrophic |30 minutes to 3 FEW FFW Flash Flood State- Local WEO
Emergency damage from a flash flood is imminent or hours ’ ment
ongoing.
FA.W
. . (areal),
Flood Warning :cl:t::iair; :Ir;er:iﬁir?fzs;o?:mc damage froma | o0 15 hours | FLW FLW Flood Statement | Local WFO
going. (forecast
point)
Flood Advisory (Areal/Forecast Point/
Advisories Flood Advisory Urban and Small Stream): Issued when 30 minutes to 2 FAY FLS Flood Statement Local WEO

flooding is expected to be of inconvenience,
but not necessarily life-threatening.

hours




Advisory

ble within 12 hours.

Message

Typical [VTEC |Product| Follow-up
Headline Issuance Criteria . Issued By
Lead Time [Code| ID Product
Inundation of people, buildings and coastal
Coastal FI i
oastal Flood structures on. I.and at locations that, under 12 to 48 hours CEA CFW Coastal Hazard Local WFO
Watch normal conditions, are above the level of Message
high tide is possible.
Watches
Inundation of land areas along any of the
Lakeshore Flood Lakeshore H
Great Lakes over and above normal lake 12 to 48 hours LS.A CFW a e;/l:srsea :zard Local WFO
Watch levels is possible. &
Inundation of people, buildings and coastal
Coastal Flood i
structures orT I.and at locations that, under 12 t0 24 hours | crwW CFW Coastal Hazard Local WEO
Warning normal conditions, are above the level of Message
high tide is imminent or occurring.
Breaking wave action that resultsin an
especially heightened threat to life and
. . L . . Coastal Hazard
H|gh Surf Warnmg property within the surf zone isimminent or| 12 to 24 hours | SU.W CFW Message Local WFO
occurring. Specific criteria varies by region. &
Not issued for the Great Lakes.
Inundation of land areas along any of the
Lakeshore Flood L
. Great Lakes over and above normal lake 12 to 24 hours | LS.W CFW akeﬂ]:srseaH:zard Local WFO
Warning levels is imminent or occurring. &
Coastal Flood i i i i
. M.mt?r flooding of coastal areas is possible 12 hours CEY CFW Coastal Hazard Local WEO
Advisory within 12 hours. Message
Breaking wave action posing a threat to life
Advisories . . and property within the surf zone is immi- Coastal Hazard
ngh Surf AdV|sory nent or occurring. Specific criteria varies by 12 hours suY CFw Message Local WFO
region. Not issued for the Great Lakes.
Lakeshore Flood i i i i-
Minor flooding of lakeshore areas is possi 12 hours LS.y CFW Lakeshore Hazard Local WEO




Typical |[VTEC |Product| Follow-up
Headline Issuance Criteria . Issued By
Lead Time | Code ID Product
Conditions are favorable for a gale force
wind event of sustained winds or frequent Marine Weather
24t048 h GLA MWW Local WFO
Gale Watch gusts of 34 knots (39 mph) to 47 knots (54 ° ours Message oca
mph).
Conditions are favorable for a hazardous
Hazardous Seas Marine Weather
seas event to meet or exceed Hazardous 24 to 48 hours SE.A MWW IIVIessa e Local WFO
Watch Seas Warning criteria. 8
. Conditions are favorable for a heavy freez- .
Heavy Freezin Marine Weather
y g ing spray event to meet local Heavy Freez- | 24to48 hours | UP.A MWW IIVIessa e Local WFO
Spray Watch ing Spray Warning criteria. g
Conditions are favorable for a hurricane
Watches Hurricane Force [force wind event of sustained winds or 2410 48 hours | HEA MWW Marine Weather Local WEO
i frequent gusts of 64 knots (74 mph) or : Message
Wind Watch
|greater.
Conditions are favorable for a storm force
wind event of sustained winds or frequent Marine Weather
24 h . L
Storm Watch guest of 48 knots (55 mph) to 63 knots (73 to4ghours | SRA MWW Message ocal WFO
mph).
Issued to alert emergency management West Coast/
officials and the public of an event which Tsunami State- Alaska and
Tsunami Watch [may later impact the watch area. Danger 3to 6 hours TS.A TSU ment Pacific Tsunami
level not yet known -> Stay alert for more Warning Cen-
info ters
Airborne ash plume resulting in ongoing
deposition at the surface. Ashfall may origi- Marine Weather
Ashfall Warning |nate directly from a volcanic eruption or 12 to 36 hours | MH.W MWW Message Local WFO
from the resuspension (by wind) of a signifi- &
cant amount of relic ash.
Sustained surface winds, or frequent gusts,
in the range of 34 knots (39 mph) to 47 Marine Weather
Gale Warning knots (54 mph) inclusive, either predicted or| 12 to 36 hours | GL.W MWW Message Local WFO
occurring, and not directly associated with a 6
tropical cyclone.
Wave heights and/or wave steepness values .
Hazardous Seas M Weath
i meeting or exceeding locally defined warn- | 12 to 36 hours | SE.W MWW arll\;l]:ssaez er Local WFO
Warning ing criteria. &
Usually issued for an accumulation of freez-
ing water droplets on a vessel at a rate of 2
Heavy Freezing [cm per hour or greater caused by some 12 t0 36 hours | UP.W MWW Marine Weather Local WFO
i appropriate combination of cold water, ’ Message
Spray Warning
wind, cold air temperature, and vessel
movement. Local criteria may vary.
Sustained winds, or frequent gusts, of 64
Hurricane Force |knots (74 mph) or greater, either predicted Marine Weather
Wind Warning  |or occurring, and not directly associated 12to 36 hours | HF.W MWW Message Local WFO
with a tropical cyclone.
Sustained surface winds, or frequent gusts,
in the range of 48 knots (55 mph) to 63 Marine Weather
Storm Warning knots (73 mph) inclusive, either predicted or| 12 to 36 hours | SR.W MWW Message Local WFO
occurring, and not directly associated with a &
tropical cyclone.
A potential tsunami with significant, wide- West Coast/
. . spread inundation is imminent or expected. Less than 3 . Alaska and
Tsunami Warning Inundating wave possible -> Full evacuation hours TsW ™V Tsunami Message Pacific Tsunami
suggested Warning Cen-




Typical [VTEC |Product| Follow-up
Headline Issuance Criteria . Issued By
Lead Time | Code ID Product
Airborne ash plume resulting in ongoing
deposition at the surface. Ashfall may origi- )
. M Weath
Ashfall Advisory [nate directly from a volcanic eruption or 12to 36 hours | MH.Y MWW arll\::ssaeae €1 Local WFO
from the resuspension (by wind) of a signifi- 5
cant amount of relic ash.
Sustained wind speeds or frequent gusts of )
. . . . Marine Weather
Brisk Wind Advisory|20 to 33 knots (locally defined) expected for | 12 to 36 hours [ BW.Y MWW Message Local WFO
ice-covered waters. €
Widespread or localized fog reducing visibil- .
. . . R i Marine Weather
Dense Fog Adv|sory ities to 1 nautical mile or less (regionally or | 12 to 36 hours MF.Y MWW Message Local WFO
locally defined). €
Widespread or localized smoke reducing .
Dense Smoke
_ visibilities to 1 nautical mile or less 12to36hours | MSY | Mww Marl'\;l‘zs\:;either Local WFO
Advisory (regionally or locally defined). B
Freezing Spra Li i ice i i
.g pray ight to moderate accumulation of ice is 12 to 36 hours UPY MWW Marine Weather Local WEO
Advisory expected on vessels. Message
Water levels are significantly below average
Low Water i i i- i
\ anq may cause impact Fo safe marine navi 12t036 hours | LOY MWW Marine Weather Local WEO
Advisory gation. The need for this product is locally Message
determined.
Sustained wind speeds or frequent gusts of
to nots (locally defined) and/or seas arine Weather
Small Craft 201033k (locally defined) and/ 12 to 36 hours SC.Y MWW Marine Weath Local WFO
Advisory or waves 4 feet and greater (varies by ' Message
office).
. Wind speeds are lower than small craft
Small Craft Adviso- advisory criteria, yet waves or seas are Marine Weather
ry for Hazardous |potentially hazardous due to wave period, 12 to 36 hours | SW.Y MWW Message Local WFO
Seas steepness, or swell direction. The criteria is g
locally defined.
Waves in or near bars are hazardous to
mariners due to the interaction of swell,
tidal or river currents in relatively shallow
Small Craft Adviso- |water. Threshf;ld criteria are IocaI'Iy defined 12 to 36 hours RB.Y MWW Marine Weather Local WFO
ry for Rough Bar [and are specific to local geographic areas, Message
and are based upon parameters such as
wave steepness, wind speed and direction,
and local bathymetry.
. When wave heights and/or wave steepness .
Small Craft Adviso-
. are lower than Small Craft Advisory criteria, | 12 to 36 hours SLY MWW Mar:\::s\;\;either Local WFO
ry for Winds vet wind speeds are potentially hazardous. g
West Coast,
A potential tsunami which may produce Ale:skac;a:d/
. . strong currents or waves dangerous to Less than 3 . e )
Tsunami Advisory those in or near the water. Strong currents hours TSy sV Tsunami Message P\?\/C;?silsugjr:m
likely -> Stay away from the shore tergs




Non-Precipitation

Headline

Issuance Criteria

Typical
Lead Time

VTEC
Code

Product
ID

Follow-up
Product

Issued By

Watches

Advisories

Excessive Heat
Watch

Conditions are favorable for an excessive
heat event to meet or exceed Excessive
Heat Warning criteria.

24 to 72 hours

EH.A

NPW

Weather Message

Local WFO

Freeze Watch

Minimum shelter temperatures below 32°F
are possible during the locally defined grow-
ing season which poses a threat to plants
and crops.

18 to 48 hours

FZ.A

NPW

Weather Message

Local WFO

Hard Freeze Watch

Minimum shelter temperatures may drop to
28°F or lower during the locally defined
growing season which poses an especially
high risk to plants and crops.

18 to 48 hours

HZ.A

NPW

Weather Message

Local WFO

High Wind Watch

Conditions are favorable for sustained
winds of at least 40 mph for one hour or
longer, or wind gusts of at least 58 mph of
any duration.

18 to 48 hours

HW.A

NPW

Weather Message

Local WFO

Dust Storm
Warning

Widespread or localized blowing dust re-
ducing visibilities to 1/4 mile or less. Sus-
tained winds of 25 mph or greater are usu-
ally required.

6 to 24 hours

DS.W

NPW

Weather Message

Local WFO

Excessive Heat
Warning

Heat index values (HI) are forecast to meet
or exceed locally defined warning criteria
for at least two consecutive days (Typical
values: 1) Maximum daytime HI>=105°F
north to 110°F south and 2) Minimum
nighttime lows >=75°F.) Criteria may vary
widely in different parts of the country due
to climate variability and the effect of exces-
sive heat on local population.

12 to 48 hours

EH.W

NPW

Weather Message

Local WFO

Freeze Warning

Minimum shelter temperatures below 32°F
are expected during the locally defined
growing season which poses a threat to
plants and crops.

12 to 36 hours

NPW

Weather Message

Local WFO

Hard Freeze
Warning

Minimum shelter temperatures are ex-
pected to drop to 28°F or lower during the
locally defined growing season which poses
an especially high risk to plants and crops.

12 to 36 hours

HZ.A

NPW

Weather Message

Local WFO

High Wind
Warning

Sustained winds of at least 40 mph for one
hour or longer, or wind gusts of at least 58
mph of any duration are expected.

12 to 36 hours

HW.W

NPW

Weather Message

Local WFO

Air Stagnation
Advisory

Atmospheric conditions stable enough to
cause air pollutants to accumulate in a
given area. Criteria developed in conjunc-
tion with the local or state EPA and the
product issued at their request.

12 to 36 hours

AS.Y

NPW

Weather Message

Local WFO

Ashfall Advisory

Airborne ash plume resulting in ongoing
deposition at the surface. Ashfall may origi-
nate directly from a volcanic eruption or
from the resuspension (by wind) of a signifi-
cant amount of relic ash.

12 to 36 hours

AF.Y

NPW

Weather Message

Local WFO

Blowing Dust
Advisory

Widespread or localized blowing dust re-
ducing visibilities to one mile or less, but
greater than 1/4 mile. Winds of 25 mph or
greater are usually required.

12 to 36 hours

DU.Y

NPW

Weather Message

Local WFO

10




[ ] [ ] [
Non-Precipitation
) L Typical |[VTEC |Product| Follow-up
Headline Issuance Criteria . Issued By
Lead Time | Code ID Product
D n F . . . il
€ s.e 08 W|despread c?r localized fog reducing visibil 12 to 36 hours FG.Y NPW Weather Message| Local WFO
Advisory ities to 1/4 mile or less.
Dense Smoke i i i
. \/i/liigsira.read or Ioca.llzed smoke reducing 12to 36 hours | SM.Y NPW Weather Message| Local WFO
Advisory visibilities to 1/4 mile or less.
Freezing Fo ighti i i
. §rog Veryi|ght ‘e accvr‘pvl.atlon re.sultlng from 12 to 36 hours ZF.Y NPW Weather Message| Local WFO
Adwsory freezing fog (no visibility requirement).
Minimum shelter temperature forecast to
be 33 to 36°F during the locally defined
Frost Advisory growing season, on nights with good radia- | 12 to 36 hours FR.Y NPW Weather Message| Local WFO
tional cooling conditions conducive for frost
formation (e.g., light winds and clear skies).
Advisories Heat Index values forecast to meet or ex-
ceed locally defined advisory criteria for one
Heat Advisory to two days (Typical values: Maximum day- | 12 to 36 hours HT.Y NPW Weather Message| Local WFO
time HI>=100°F north to 105°F south 2)
Criteria varies widely by office/area.
Sustained wind speeds of 20 to 29 mph (or
Lake Wind IocaIIy.deﬁned.) lasting for.l h.o.ur or longer
X for regions which have a significant user 12to 36 hours | LW.Y NPW Weather Message| Local WFO
Adwsory community. The need for this product is
locally determined.
Sustained wind speeds of 30 to 39 mph
Wind Advisory lasting for 1 hour or longer or locally de- 12 to 36 hours WLY NPW Weather Message| Local WFO
fined.
) L Typical |[VTEC |Product| Follow-up
Headline Issuance Criteria . Issued By
Lead Time |Code ID Product
A high potential for the development of a
locally defined Red Flag Event. Red Flag
Fire Weather Event criteria are determined by coordina- Fire Weather
Watches Watch tion between WFO personnel and land 12to 96 hours | FW.A RFW Message Local WFO
management users in the WFO fire weather
service area.
The combination of dry fuels and weather
conditions support extreme fire danger
d/or fire behavior. These conditions alert .
Red Fla an
X g land management agencies to the potential | 12 to 36 hours | FW.W RFW Flrl\e/l‘\s/\S/::tZer Local WFO
Warning for widespread new ignitions or control &
problems with existing fires, both of which
could pose a threat to life and property.

Advisory

) o Typical |[VTEC |Product| Follow-up
Headline Issuance Criteria A Issued By
Lead Time | Code ID Product
Varies per airport, but some examples in-
clude: Surface wind gusts >40 knots, On-
Airport Weather ing rai ight- i
P ' st?t of f.ret.ezmg r.aln , cloud t'o ground light Varies per type N/A AWW N/A Local WEO
Warning ning within 5 miles of the airport, thunder- of event.
storms with >% inch hail, Onset of heavy
snow
Airport Weather Varies per airport, but some examples in- .
P . clude: Surface wind gusts >25 knots, Light- Var(l;ses;:ype N/A AWW N/A Local WFO
Advisory ning within 20 miles of the airport '

11



Statements

. . VTEC
Headline Primary Use Product ID | Issued By
Code
. . Air quality messages issued by local or state agencies during times of Local or State
Air Quallty Alert poor air quality that are relayed by the NWS. N/A AQA Agencies
Coastal Hazard Message Updates coastal hazards along the coast. N/A CFW Local WFO
Fire Weather Message Updates Fire Weather Watches and Red Flag Warnings. N/A RFW Local WFO
Flash Flood Statement Updates Flash Flood Warnings. N/A FFS Local WFO
Flood Statement Updates areal and river Flood Warnings. N/A FLS Local WFO
. Relays tropical cyclone information, including valid tropical cyclone
Hurricane/Typhoon Local
/ yp watches and warnings to the public, media and local decision makers of N/A HLS Local WFO
Statements potential or actual storm effects due to tropical cyclones.
Lakeshore Hazard Message Updates hydrologic hazards along the lakeshores of the Great Lakes. N/A CFW Local WFO
Marine Weather Message Updates marine headlines. N/A MWW Local WFO
An alphanumeric message used to distribute information regarding
. . hydrometeorological events; public education; National Weather Service
Public Information Statement |, oro'os s P : an ther > N/A PNS Local WFO
(NWS) service changes, limitations or interruptions; and special guide-
lines for interpreting NWS data.
A miscellaneous product which provides advisory information on range-
Rangeland/G rassland Fire land and/or grassland fire potential or conditions. Land management N/A RED Local WFO
Danger Statement and NWS personnel establishes the contents, format, frequency of issu-
ance, dissemination, etc.
. Statement for moderate or high risk of rip currents along area beaches
Rip Current Statement . & P & RP.S CFW Local WFO
or coastlines.
Severe Weather Statement Updates Severe Thunderstorm Warnings and Tornado Warnings. N/A SVS Local WFO
Issued for ongoing or imminent weather conditions significant enough
. to warrant special highlighting, but less severe than advisory or warning
Speual Weather Statement criteria. Also may be used to highlight possible warning or advisory N/A SPS Local WFO
conditions beyond their normal issuance range.
Information that an earthquake has occurred, or that a tsunami warn-
X . . . West Coast/
Tsunami Information ing, watch or advisory has been issued for another section of the ocean. Alaska and Pa-
In most cases, information statements are issued to indicate there is no N/A TIB cific Tsunami
Statement threat of a destructive tsunami and to prevent unnecessary evacuations .
A Warning Centers
as the earthquake may have been felt in coastal areas.
Watch County Notification  |cancels, extends the valid ti tends i t f
Yy ancels, ex er? s the valid time or extends in area portions of one or N/A WEN Local WEO
Message more convective watches.
Weather Message Updates non-precipitation headlines. N/A NPW Local WFO
Winter Weather Message Updates winter headlines. N/A WsSwW Local WFO
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Other Non-Routine Products

. VTEC
Product Primary Use Product ID| Issued By
Code
. A statement containing information regarding a local earthquake occur-
Earthquake Information Report | ¢ garding a N/A EQR Local WFO
Issued daily to inform the public, media and emergency managers of the
Hazardous Weather Outlook potential for winter weather, fire weather, non-precipitation, convective N/A HWO Local WFO
weather, tropical, marine or flood hazards.
A text message sent by the WFO to indicate an interruption in radar
products. The message typically explains why radar products are cur-
N/A FTM Local WF
Free Text Message rently unavailable and, if known, an estimated time the products will / oca 0
return.
Issued to convey to CONUS WFOs, the public, media and emergency
managers the current meteorological reasoning for short term hazard-
Mesoscale Convective Discussion |ous weather concerns. Issued for severe thunderstorm potential and/or N/A MCD SPC
trends, heavy rainfall, heavy snowfall, freezing rain, blizzards, and con-
vective outlook upgrades.
Provides ta record of peak tropical cyclone conditions. This data are
Post Tropical Cyclone Report then used to formulate other post-event reports, news articles and N/A PSH Local WFO
historical records.
Issued to provide the Storm Prediction Center (SPC), adjacent WFOs, the
Preliminary Local Storm Report |public, media and emergency managers with reported N/A LSR Local WFO
observations of hazardous weather events.
A statement of the new record and the previous record it broke. Clima-
Record Event Report tologically significant elements such as high and low temperatures, and N/A RER Local WFO
extreme precipitation may be included in a record event report.
A means of communicating plain language forecasts of short term
weather and appropriate hydrological conditions within 6 hours of issu-
ance. Examples include: to discuss the evolution of convective and
Short Term Forecast stratiform precipitation, winter weather, tropical cyclone landfall events, N/A Now Local WFO
marine events, fog, significant winds, blowing dust and extreme temper-
atures (excessive heat or cold).
Tropical Cyclone Position
P y_ Issued every two hours when tropical cyclone is visible on radar. N/A TC.E NHC/CPHC/WFO
Estimate Guam
Administrative Message N/A ADR
Avalanche Watch N/A AVA
Avalanche Warning N/A AVW
Child Abduction Emergency N/A CAE
Civil Danger Warning N/A CDW
Civil Emergency Message N/A CEM
Earthquake Warning N/A EQW
Evacuation Immediat N/A EVI
e Issued by local, state, or federal agencies and relayed by the National / Local, State, or
Fire Warning Weather Service as a means of quickly accessing the Emergency Alert N/A FRW Federal Agen-
. . System for non-meteorological emergencies. Note: Child Abduction cies but relayed
N/A HMW
Hazardous Materials Warning Emergency is not relayed by the NWS in all states. / by WFO
Local Area Emergency N/A LAE
Law Enforcement Warning N/A LEW
Nuclear Power Plant Warning N/A NUW
Radiological Hazard Warning N/A RHW
Shelter In Place Warning N/A SPW
911 Telephone Outage Emergency N/A TOE
Volcano Warning N/A VOW
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Extreme Weather Wording

NWS meteorologists from the local WFOs on up to the Storm Prediction Center (SPC) are trained to recognize when
particularly dangerous storms are likely in an event. When this happens, watches and warnings for the extreme situa-
tions need to stand out from other watches and warnings, and their wording needs to be enhanced so that everyone
quickly recognizes the urgency of the situation.

Tornado Emergency

A Tornado Emergency is enhanced wording embedded in a tornado warning or follow-up message during significant
tornado occurrences in highly populated areas. A Tornado Emergency generally means that significant, widespread
damage is expected with a large, strong to violent tornado.

It is hoped that the rare use of this phrase will illicit quick and decisive action on the part of the general public and deci-
sion-makers. The term was first used during the May 3, 1999 tornado outbreak that spawned the Moore F5 tornado just
south of Oklahoma City, Oklahoma.

Below is an abbreviated example.

SEVERE WEATHER STATEMENT

NATIONAL WEATHER SERVICE JACKSON MS

1203 PM CDT SAT APR 24 2010

...A TORNADO WARNING REMAINS IN EFFECT UNTIL 1230 PM CDT FOR CENTRAL
YAZOO COUNTY...

...THIS IS A TORNADO EMERGENCY FOR THE WARNED AREA...

AT 1203 PM CDT...NATIONAL WEATHER SERVICE METEOROLOGISTS AND STORM
SPOTTERS WERE TRACKING A LARGE AND EXTREMELY DANGEROUS WEDGE
TORNADO. THIS TORNADO WAS LOCATED 6 MILES NORTH OF SATARTIA MOVING
NORTHEAST AT 60 MPH.

Flash Flood Emergency

A Flash Flood Emergency is enhanced wording embedded in follow-up messages issued after an initial flash flood warn-
ing during significant, severe, flooding occurrences in local or widespread situations. A Flash Flood Emergency general-
ly means that significant, local or widespread damage is expected.

The enhanced wording involves the use of the phrase “Flash Flood Emergency” within the FFS. It is hoped that the rare
use of this phrase will illicit quick and decisive action on the part of the general public and decision-makers.

An abbreviated example follows.

...A FLASH FLOOD WARNING REMAINS IN EFFECT UNTIL 530 PM CDT FOR
ANDERSON COUNTY...

.A FLASH FLOOD EMERGENCY FOR ANDERSON COUNTY...

AT 200 PM CDT...TRAINED WEATHER SPOTTERS AND PUBLIC REPORTED
WIDESPREAD FLOODING OVER ANDERSON COUNTY. KNOWN WATER RESCUES ARE
ONGOING WEST OF GARNETT. EMERGENCY CREWS ARE UNABLE TO FIND A ROUTE
FROM WESTPHALIA TO GARNETT. NUMEROUS PAVED AND GRAVEL ROADS HAVE
BEEN REPORTED TO BE UNDER WATER ACROSS THE COUNTY....SEVERAL AREAS 1
TO 2 FEET DEEP. MEASURED STORM TOTAL PRECIPITATION AMOUNTS RANGE
FROM 14 TO 16 INCHES OF RAINFALL DURING THE PAST THREE DAYS. WITH
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Verification and Performance Goals

A marked shift in the way performance was managed within the federal government occurred during the Clinton admin-
istration through the 1993 passing of the Government Performance and Results Act (GPRA). GPRA addressed a broad
range of concerns about government accountability and performance. Essentially, it requires government executives to
focus on defining missions, setting goals, measuring performance and reporting accomplishments. This shifted manage-
ment’s focus away from measuring “inputs” or how much work was being done to measuring “outputs” or results. Un-
like other reforms that are primarily Executive Branch initiatives, GPRA is statutory; its performance measurement re-
quirements are law.

For more information on NWS performance measures, please refer to NOAA’s NWS Chief Financial Officer web page
at the following URL: http://www.weather.gov/cfo/program planning/program_planning.htm.

Verification goals through fiscal year 2017:

Probability of Detection  Total # of Events

False Alarm Ratio

GPRA Metric \ FY Goals | 2013 2014 2015 2016 2017
Lead Time (min) N I I A
Aosuracy (POD) (0 I G G I G

Fasoam et (AR | T2 | T2 | T2 | T2 | 7
" Lead Time (min). S I I A
“Acctracy (POD) (%) S I A L

" ecuracy (POD) Gl | 74 | T4 | s | s | 7

e ey oD oy | TS | 8 | 8 | ™ | T
" ead Time () S I I I
" Acouracy (POD) () Sl I I I

48—Hou[r rHal::rll(w?:]ri}(;SF)orecast 83 81 80 78 77

T sty Gas) | 4| | | |
IFR Acauracy (SOD) (%) ® | % | % | % | %

IFR Fals':\gda:r?: ;g;%%a(s;AR) (%) 38 38 %8 % %

POD = # of Warned Events FAR = # of Warnings NOT Verified

Total # of Warnings
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Impact-Based Decision Support Services

The NWS has an uncompromising commitment to public safety and works closely with public safety officials to ensure
they understand the information provided in our products relating to hazardous weather. The area of impact based deci-
sion-support (sometimes referred to as IDSS) is an ever-changing regime of the NWS and will continue to be an im-
portant service provided by the NWS. These services are highly tied to emerging technologies and are constantly chang-
ing as current technology is refined or new technology is developed. The Incident Meteorologist or IMET is a key com-
ponent of IDSS. The NWS sends IMETsS or other forecasters to Incident Command Posts, Area Command and Emergen-
cy Operations Centers to work hand-in-hand with emergency personnel. If direct contact is not an option, there are a
number of ways the NWS can communicate weather information and forecasts to public safety officials and emergency
personnel, such as recorded multimedia briefings and virtual live briefings.

WCMs develop partnerships and link to local and state communications systems for the automated sharing of critical
data. WCMs explore resource sharing with local Amateur Radio Emergency Services (ARES) and Radio Amateur Civil
Emergency Service (RACES) amateur radio clubs. WCMs also promote existing dissemination systems including NO-
AA Weather Radio (NWR) All Hazards, Emergency Alert System (EAS), Emergency Managers Weather Information
Network (EMWIN), NOAA Weather Wire Service (NWWS) and FEMA’s National Warning System (NAWAS). The
NWS works with its partners to reach new segments of the population by expanding innovative dissemination methods.
This includes EMWIN retransmission, internet websites and non-NWS operated personal communication systems, such
as pagers and cell phones.

A few of the IDSS utilities are listed on the following pages.

] Ja
[ 29 4 =~ i

On Site at the Incident

An IMET is always prepared to serve on an incident, es-
pecially during the normal fire season. Availability of the
IMET will be determined by the local MIC and the
IMET. In any given year, NOAA trains 10 to 15 new
IMETs. To become an IMET, NWS meteorologists must
complete a thorough training program, which includes
course work, field training and attending the IMET
Workshop. The IMET gives weather briefings to emer-
gency personnel, including fire crews. IMETS are respon-
sible for maintaining a weather watch, issuing weather
alerts, conducting media interviews, providing briefings
for the general public and assisting with fire investiga-
tions.

On Site at the Eergency Operations
Center (EOC)

Information sharing between the NWS and members of
the hazards community is critical for an effective warning
program. WCMs promote the expansion of dissemination
and communication systems. NWS offices work with
state, tribal, and local officials, non-government organiza-
tions, the media and the private sector, to provide weather,
water and climate information to assist those building dis-
aster resistant communities. EOC activation for major
events may require the presence of personnel from one or
more NWS offices. Staffing duration could range from as
little as 12 hours, to as much as several days or even a
couple weeks.
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Recorded Multimedia Briefing

The Multimedia Weather Briefing (MWB) is an internet-
accessible multimedia file that provides information con-
cerning hazardous weather events. The MWB offers a
combined visual/auditory platform for supporting the plan-
ning activities of emergency response partners, tribal offi-
cials, and other key users, as well as the general public.
MWRB can be used to convey expected timing, location,
reasoning and impacts associated with upcoming hazard-
ous weather events, impending or current drought condi-
tions, climate and hydrologic outlooks, etc. The purpose of
the MWB is to serve as a decision assistance tool that can
be used by emergency managers, first responders and oth-
er key decision makers. The briefings also serve as a
means of conveying probabilities and other uncertainty
information.
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Meet Now
Meeting D: 831.232-545

GoToMeeting®

Virtual Live Briefing

Web conferencing tools allow the NWS to
meet online rather than in a conference
room. It is the easiest and most cost-
effective way to organize and attend online
meetings. Patented technology enables users
to view any application running on a PC in
real time. With the flexibility to meet in per-
son or online, less travel is required. For
most virtual tools, attendees can join meet-
ings in seconds, without having to set up
video feeds or webcams. Most allow for
easy sharing of keyboard and mouse control
or switch presenters.

O ®

Give
Keyboard
& Mouse

Change
Presenter

London 423 PM{Me 11 23 AM|

National Weather Service Weather Forecasto

< _ g
M Milwaukee/Sullivan, WI
Local forecast by
B o

XMWLS Rss Feeds

Current Hazards
Watches/Warnings
Outiooks

Submit Report
Current Conditions
Observations
Radar

satellite

Home Site Map News Organization search for: I © nws ® annoaa B

Multimedia Weather Briefing

Observed Precip
forecasts
Forecast Discussion
Activity Planner
Aviation Weather
Fire Weather
Marine Weather
Severe Weather
[P —
Hydrology

Rivers & Lakes

Weather Safety
Preparedness
Weather Radio
StormReady
Skywarn

Additional Info
Other Useful Links

Major Storm gathering in California.|
Will track across Plains toward
Midwest Tuesday and Wednesday.

Education Resources
Coop Observer
Top News Archives

Our Office

Contact Us

Listen to audio only (mp3

Chat/Instant Message Software

NWSChat is a tool developed as a means of direct com-
munication between the NWS office and media, emer-
gency managers, DNR and other specific partner organi-
zations. The goal of NWSChat is for the users to pass on
important information about current weather situations.
The NWS office can provide information to the partners
in chat that may be useful, but will not be specifically
worded in a warning or other public product. Warnings
and other products issued by the office are also automati-
cally piped into the chat for quick viewing. More infor-
mation on Section 5 of this guide.
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Spot Forecast Request

Site-specific (spot) forecasts are issued by WFOs
in support of wildfire management and natural
resource management. These forecasts aid the
land management and fire control agencies in
protecting life and property during wildland fires,
hazardous fuels reduction and rehabilitation and
restoration of natural resources. Spot forecasts
are also issued for hazardous materials incidents
and other threats to public safety.

For more information on requesting a spot fore-
cast, see Section 2 of this guide.

While NWS can provide support to public safety
officials for special events, more specialized ser-
vices are available from America’s private
weather industry, such as customized consulting
services organized and packaged to help make
decisions about how to plan and run the event.

NWS Partners

[Coogie |G~

v oo B v 1% Bookmarksw S)148blocked ‘7 Check v § Autolink v -] AutoFil [ Sendtov

RALEIGH NORTH CAROLINA SPOT FORECAST REQUEST

Required Elements in RED (*)
(*)Project Name:|Chlorine Leak (*)Requesting Agency: Zmergency Managemer
O Wildfire OWFU  © HAZMAT (*)Requesting Official: Commander
O PresciibedFire O SAR (*)Phone Number:((319) 555-1212 Ext.
Ignition Time: 2234 ® Eastem Local Time

FAX Nuniber
Dats1111/07 Contact Person{Smith
REASON FOR SPOT FORECAST REQUEST
(*)Must choose either Wildfire or one of the Non-Wildfire reasons
Non-Wildfire

© Under the Interagency.

O Wildfire
BLM, NPS, USFWS, BIA).
the Interagency

O State, tribal or local fire agency working in
Meteorological Services.
@ Essential to public safety, e.g, due to the proximity of population centers or critical infrastructure,

For NWS Spot forecast policy, see
section 4.0 in NWS Instruction 10401 at
s/ aows aoaa govidirectives/D10/010 hom

LOCATION
. | . . Top  Bottom Type:
(*)Lat: 3583 (“)Elevation: o™ 120 Sheie
(*)Lon: 78.70 Drainage: O Full
7.5' Quad (*)Aspect: None 9 Partial
Size (Acres) © Unsheltered
OBSERVATIONS
Place Elev Time Wind Temp Wetbulb RH Dewpt. Sky/Weather
PRIMARY FORECAST ELEMENTS REMARKS

TDA TNT TMR. (Today, Tonight, Tomorrow)
Sky / Weather
Temperature
Relative Humidity
20 Foot Winds
Smoke Dispersion
[_Submit Changes

Large chlorine leak from a train
derailment. Unknown amount of
material.

Also need forecast rainfall
chances and amounts for tonight.

ooooo
BEEEE

Cancel Reguest ClearForm |

These are just a few of the national or federal agencies the NWS partners with during incidents, such as wild fires, chem-

ical spills and hazardous weather.

Federal Emergency Management
Agency
www.fema.gov

US Department of Agriculture/Forest Service
www.fs.fed.us

US Department of Interior
Bureau of Land Management
www.id.blm.gov

National Interagency Fire Center
www.nifc.gov

International Association of Emergency
Managers
www.iaem.com

Bureau of Indian Affairs
www.bia.gov/

US Environmental Protection Agency 551
%

WWW.epa.gov/

US Geological Survey
WWW.USgS.gov

USGS

science for a changing world

National Park Service
WWW.NPS.gov

US Bureau of Reclamation
www.usbr.gov

m
i dtde .

e or acLMKT

American Red Cross
www.redcross.org

USDA Natural Resources
Conservation Service
www.id.nrcs.usda.gov

O

US Army Corps of Engineers
www.usace.army.mil

.
NRCS
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Incident Response Example from WFO Raleigh, NC

1. Emergency Management/Responder requests weather assistance

2. Senior Forecaster helps to determine if off-site or on-site response is necessary based upon
magnitude

3. If on-site support is required: . ) ) )
Incident Support Meteorologist is contacted and dispatched to scene with on-scene dispatched equipment

4. Senior Forecaster will schedule relief personnel for deployments > 12 hours

5. If off-site support is rec%uired: _
Local forecast staff will initiate off-site support duties

6. Senior Forecaster may call in additional staff if necessary

E
g

Courtesy Associated Press

Emergency Response Personnel NWS Weather Forecast Office

~eTessLiiicz
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Requesting a Spot Forecast

The NWS Spot Forecast Request and Dissemination System provides users from authorized agencies a way to request
fire weather spot forecasts from the NWS. The spot forecasts center around a daily spot forecast "monitor" page that
shows all the spot forecast requests for a particular office on a particular day. The main spot forecast page updates every
minute and shows the location and status of any spot forecasts that have already been requested for that day. You can
view these other forecasts, as well as request a new spot forecast of your own.

Nearly all Weather Forecast Offices websites (www.weather.gov) have a link to a fire weather page. Fire weather pages
are a great place to start.

Example: To request a spot forecast for a location in the Rapid City, SD forecast area, follow the link:

http://spot.nws.noaa.gov/cgi-bin/spot/spotmon?site=unr

— in this example “unr” is the site ID for WFO Rapid City...it can be replaced with any office ID.

Rapid Citv Fire Weather Webpage

Each request has its own webpage where all

NWS RAPID CITY 7 j || the information about that request is dis-
SPOT FORECASTS played, including maps, information about
the request and the forecast. Sensitive infor-
for mation about the request (such as phone
= Tuesday 5 numbers or names of contact persons) is
Sep 142010 NOT visible by everyone, but only on the
CALENDAR kil computer that made the original request and
HOT SPRIN
NWS /NOAS/DOG — 12:5 NWS computers.
Submit a new Spot Request Pending Question Complete
Name Tenition Time Status To view the webpage for any forecast, go to
PCK RX 800 am MDT | COMPLETE at 12557 pm MDT the main spot forecast webpage, click either
PCK 900 am MDT | COMPLETE at 657 am MDT on the name of the forecast listing or the
Sharos 945 am MDT | COMPLETE at 853 amn MDT dot on the map. This page will also auto-

matically update every minute so that when
new information becomes available, it can
be seen immediately.

SUNDANCE RX 9:00 am MDT | COMPLETE at 2:46 pm MDT
fort meade r#3 unit e | 9:30 am MDT | COMPLETE at 743 am MDT

NWS RAPID CITY SPOT FORECAST REQUEST

The image to the right Required Elements in RED (*)
.
1S an eXample Of the (*)Project Name: (*)JRequesting Agency:
form filled out to re- O widfre O HAZMAT (*)Requesting Official:
@ Prescribed Fire O sar (*)Phone Number: Ext.
(]1-168t a Slt)()t forecaSt- Ignition Time: | 1425 8 Mesesin Locel Tiems FAX Number:
Cenirzl Local time
The elements high- Date{9/14/10 Contact Person
: : _ REASON FOR SPOT FORECAST REQUEST
hghted mn red are re (*)Must choose either Wildfire or one of the Non-Wildfire reasons
quired to complete | © Wildfire Non-Wildfire
O Under the Interagency Agreement for Meteorological Services (USFS, BLM, NP5, USFWS, BIA4)
your spot forecast. © State, tribal or local fire agency working in coordination with  federal participant in the Interagency Agreement for

Meteorological Services.
) Essential to public safety, e.g. due to the proximity of population centers or critical infrastructure

For NWS Spot forecast policy, see
section 4.0 in NWS Instruction 10-401 at
http://www.nws.noaa.gov/directives/010/010.htm

LOCATION FUEL
T Bott 1
(*)Lat: (*)Elevation: P == Tope, :
Sheltering

(*)Lon: Drainage O Full

7.5 Quad, (*)Aspect: O Partial
®wo O Unsheltered
Legal (T/R): Size; (Acres)

hiad
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NWS Support During Hazardous

Materials Emergencies

The NWS is the primary provider of weather information to emergency responders and other government agencies in-
cluding observations, forecasts and warnings, model data and model interpretation. To enhance and protect public safety,
WFOs work closely with decision makers and provide appropriate weather-related information. Threats such as terrorist

incidents and accidental hazardous materials releases make dispersion

modeling an important area of service and support

for the NWS. Our meteorological expertise, wide range of observing systems, modeling capabilities and public alert ca-
pabilities are critical contributions to both local and national emergency response efforts.

Specifically, when small-scale hazardous release events occur, fore-
casters can provide weather information to local emergency respond-
ers, who can then add this information to their own computer-based
dispersion models. NWS information may include forecaster assess-
ments of winds and other meteorological parameters near the release
location and estimates of how meteorological conditions might
change.

For medium or large-scale events, NWS knowledge of how the mete-
orological conditions on different scales vary over time, and of how
local effects can impact the situation, will be invaluable. The NWS
can also extend our support using powerful tools such as NOAA's
HYSPLIT transport and dispersion model.

Types of NWS support

e Provide observations or estimates of wind speed and direction, or
other factors such as stability class or relative humidity for small

[NWS Contributions to the Emergency Response System

©The COMET Program|

or large atmospheric releases. This support can be accomplished remotely (i.e. phone calls, live virtual meetings, e-

mail, etc) or by sending an NWS meteorologist to the site.

e Inthe event of a large atmospheric release (horizontal extent usually >6 miles) lasting more than an hour of some

chemical, biological or radioactive contaminant, an emergency manager, first responder or government official may
call the WFO and request atmospheric transport and dispersion (plume) information.

Time-Response Diagram Showing WFO and Emergency Response Actions
E |
(=]
4 [wo ] [ weo | [_wo |
= PROVIDE CURRENT  REQUEST HYSPLIT PROVIDE & INTERPRET
Wx Conol‘nous Run FRom NCEP HYSPLIT RESULTS
w REQUEST CURRENT
2 Wx ConpiTions  Run CAMEO/AI.OHA
(-9
5 &
i,
S
&
3 EMERGENCY RESPONSE TRAVEL TO :
NOTIFIED OF INCIDENT RELEASE SITE |
TiMe | } " ‘
+3 MINUTES +10 MINUTES
©The COMET Program|
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In order for the NWS to run its plume dispersion model (HYSPLIT), the following information is needed:

tailed printing), Geographical Information System (GIS) shapefiles in compressed tape archive (TAR) format.

Specific release location (latitude and longitude)
Size and/or height of release

Start and end time of release

Type of contaminant (if known)

An identifier for the incident which is mutually agreed upon by both the requestor and the NWS meteorologist

How the output will be sent to the requestor (e-mail attachment, fax, FTP, etc.)

Format of output - individual and looping GIF images, kmz files (Google Earth©), Postscript files (ideal for de-

Model results from HYSPLIT will usually be available to the user within about 10 to 15 minutes of submitting the model
run. The issuance of severe weather warnings may have a higher priority than a request for a HYSPLIT plume forecast.

Additional information about NWS support and HYSPLIT can be found in this NWS Directive document: http://
www.nws.noaa.gov/directives/sym/pd01005018curr.pdf

e The emergency manager, first responder, or government official may also request the broadcast of an emergency
message, concerning the plume, on the NWS’s NOAA Weather Radio All Hazards network. Please refer to the
HAZCollect section in this guidebook for details.

Atmospheric transport and dispersion information provided by the NWS will consist of HYSPLIT (NOAA/Air Re-
sources Laboratory Hybrid Single-Particle Lagrangian Integrated Trajectory) model output in graphical format. Below

is a sample dispersion output.

NOAA HYSPLIT MODEL
Concentration {mass/m3) averaged between 0Omand 500 m
Integrated from 1900 03 Aug to 2000 03 Aug 08 (UTC)
Release started at 1800 03 Aug 08 (UTC)
E S ——————_ T e 1.0E-10 mass/m3
v | -1 0E-11 mass/m3
° { A >1.0E-12 mass/m3
= ‘5 >1.0E-13 mass/m3
= Maximum: 2.8E-11
- G- te-—| | (identified as a square)
f a8 Minimum: 1.7E-16
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Experimental Decision Support Webpage

http://www.wrh.noaa.gov/pdt/decision maker/index.php

While not yet in every office, specialized decision support web pages are becoming more popular at local forecast offic-
es. These pages provide specific information on types of hazards that may affect the forecast area.
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Integrated Warning Team

The Integrated Warning Team (IWT) is a relatively
new concept within the NWS and is gaining popu-
larity through more offices.

National
Weather-
Service Medial

Social Emergency
Scientists [Management

thers?

The IWT is a concept in which the agencies making
up the team (Emergency Managers, Broadcast Me-
dia, and National Weather Service) view themselves
as part of something bigger than any individual
agency alone. This means each member agency
should develop their severe weather plans and oper-
ations in ways which create synergy within the team.
For example, do the messages communicated by
various IWT agencies conflict with each other, or do
they support and enhance each other? Communica-
tion conflicts could manifest themselves as things
such as disparate community siren policies or vary-
ing degrees of threat emphasis from media outlets
and NWS.

Local WFOs organize IWT workshops across a region or state. These workshops bring together IWT members from the
local county warning area, as well as social scientists. A key aspect of IWT workshops has been the integration of socie-
tal research findings into IWT operations and planning.

The IWT follows concepts promoted through the Weather & Society Integrated Studies (WAS¥*IS) program, which is a
movement that is changing the weather enterprise by integrating social science into meteorological research and practice
in comprehensive and sustained methods. The WAS*IS program coordinates practitioners, researchers, and stakeholders
around the world to build new relationships and to use new tools and concepts for more effective socio-economic appli-
cations and evaluations of weather information and products.

Over 100 participants gathered at Ma-
honey State Park, near Omaha, NE, for
the two-day Integrated Warning Team
workshop in September 2009. Emergency
managers, broadcast meteorologists and
NWS meteorologists and researchers
learned how to work better together dur-
ing times of severe weather.
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NWS Damage Surveys

The damage survey is an important duty of the NWS. However, damage surveys are also conducted by Emergency Man-
agement and Tribal officials. Damage surveys enhance verification, which helps to improve warning services. The re-
sults are also used to document the event for legal purposes (Storm Data).

NWS data requirements include obtaining all available records that define the impact, extent, timing and intensity of sig-
nificant natural hazard episodes such as floods, tropical cyclones, extra-tropical cyclones, tornadoes and other severe
convective events, katabatic winds and tsunamis.

On-site inspections of damage areas, if needed, are usually done the same
day of the event or the next available day. Debris clean-up can be accom-
plished rather quickly following an event and crucial evidence needed to
differentiate between tornado and straight-line wind damage can be lost for-
ever.

Usually, the decision on the need for a NWS survey will be made by the
management of the WFO. In their absence, the Senior Forecaster will make
the decision. Each situation is different; consequently, professional judg-
ment must be exercised before sending someone out on a damage survey.
The person who conducts the survey may be any staff member, as long as E=
that individual, as a minimum, is familiar with the EF-scale and have completed appropriate training. The WCM is ulti-
mately responsible for assigning an EF-rating to a tornado for Storm Data purposes.

Situations That Require a Damage Survey
1. All tornadoes suspected of producing EF2, EF3, EF4, EF5 damage

2. Any event resulting in considerable local media coverage

3. Any event resulting in national media attention
4. Any event that results in injuries, deaths or significant property damage
5. Conflicting/questionable reports making it difficult to remotely determine if it was a tornado or downburst wind

event

6. There are several tornado reports and the emergency manager is on vacation

Situations That May Require a Damage Survey

1. Any tornado suspected of producing EF0 or EF1 damage. (If damage is light, an emergency manager may be
able to conduct the survey)

2. Any event that would provide scientific evidence that meteorologists would find useful

3. Personal request from an emergency manager

Situations That Normally Would Not Require a Damage Survey
1. Event with minimal damage and/or little media coverage
2. Event with minimal impact requiring a one-way travel time of more than 1 hour
3. When documenting the event can be accomplished via email or by phone

GPS units, laptops with mapping software, digital cameras, various maps of the damage area with names of all roads,
pencils, pens, notepaper, name/phone number of emergency manager of the affected county or Tribal nation, and the tel-
ephone number of that county’s Sheriff Department (911 center) are items often used on a damage survey.
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While on a damage survey, it is important to note
GPS coordinates, take pictures, talk to people to get
beginning and ending times of event (i.e. ask people
for the time the trees came down or when the strong-
est winds occurred), determine extent and severity of
damage, get names, telephone numbers and com-
ments of eye-witnesses, sketch out the damage area
on a map (perhaps showing which way the trees and
debris were oriented).

Additionally, if time allows, close-up pictures of the
base and top of failed walls, sub-floors, roof trusses,
and anchoring devices should be taken. This evi-
dence will help determine how well-built a structure
was, and ultimately the EF-rating of the tornado.

Tornado or Straight-Line Winds

In some cases, damage surveys are needed to differ-
entiate between damaging wind and tornado events.
There are several questions NWS meteorologists need
to answer to determine whether the damage occurred
as a result of straight-line winds or a tornado.

Did radar indicate the presence of rotation?

Yes, then it may be either damaging winds or a tornado. Often the radar detects
circulations not indicative of tornadoes because the atmosphere is a chaotic place
and the air is always mixing. On any given day, circulations are present on radar.
Unless the rotation is very strong, it is usually a clue that leads to inconclusive re-
sults.

No, then it could be implied straight-line winds occurred unless other evidence pro-
vides reasonable doubt. Most tornadoes produce at least some rotation signatures
on radar.

Is the damage arranged in a pattern or is it chaotic and strewn in different directions?

If the debris is aligned in one direction or diverges, it is a clear indicator of straight-
line winds or a downburst.

If the debris is strewn in all directions, or it concentrated in converging lines; or
crops exhibit a herringbone pattern, then a tornado is most likely the cause.

Do witness accounts confirm this finding?

Often, people describe the sound of a tornado like a freight train.

One resident may describe the wind blowing from one direction while another may
describe it blowing in the opposite direction.

On-line, easy-to-use, damage survey guidelines can be found here:
http://www.crh.noaa.gov/arx/?n=stormdamage
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Rating the Tornado Damage

Once it is determined a tornado indeed caused the damage, NWS meteorologists need to assign a strength rating. In
1971, Dr. Ted Fujita developed the Fujita Scale (F-Scale) as a method of rating the intensity of tornadoes. This method
allowed meteorologists to assign a strength rating to tornadoes as they occur, zero to five, with five being the strongest.
This method was widely accepted by meteorologists and engineers for more than 3 decades. However, limitations of this
system were well known. For example, this method did not take into account the strength of a structure struck by the
tornado, and it offered little guidance of how to deal with differing structures and comparing damage from one indicator
versus another.

To combat this problem, the Enhanced Fujita rating system (EF-Scale) was proposed by the Wind Science and Engineer-
ing Center of Texas Tech University in 2006. A panel of public meteorologists, private meteorologists, academic mete-
orologists and wind engineers all contributed to the development of the scale. This EF-Scale allows meteorologists to
gauge the severity of damage by using 28 different damage indicators (DI). These DlIs, ranging from small barns or farm
outbuildings, to one and two story residences, to strip malls, electrical transmission lines and even free-standing towers
and trees can be easily identified in the field and assigned a wind speed based on the degree of damage (DoD) associated
with that DI. That wind speed then corresponds to an EF-Scale rating.

Wind speed | Relative Descriptions based on F-Scale
Scale Potential damage
mph  km/h frequency

Minor damage

Peels surface off some roofs; some damage to gutters or siding; branches broken off trees; shallow-
EF0 | 65-85 | 105-137 53.5% frooted trees pushed over.

Confirmed tornadoes with no reported damage (i.e., those that remain in open fields) are always rated
EF0.

Moderate damage.

EF1 | 86-110 138-178 31.6%  Roofs severely stripped; mobile homes overturned or badly damaged; loss of exterior doors; windows
and other glass broken.

Considerable damage.

EF2  111-135/179-218  10.7% | Roofs torn off well-constructed houses; foundations of frame homes shifted; mobile homes completely
destroyed; large trees snapped or uprooted; light-object missiles generated; cars lifted off ground.

Severe damage.

Entire stories of well-constructed houses destroyed; severe damage to large buildings such as
shopping malls; trains overtumned; trees debarked; heavy cars lifted off the ground and thrown;
structures with weak foundations blown away some distance.

EF3  136-165/219-266  3.4%

Devastating damage.

EF4  166-200 267-322 0.7% | Well-constructed houses and whole frame houses completely leveled; cars thrown and small missiles
generated.

Extreme damage.

Strong frame houses leveled off foundations and swept away; automobile-sized missiles fly through
the air in excess of 100 m (300 ft); steel reinforced concrete structure badly damaged; high-rise
buildings have significant structural deformation.

2200 | 2322 | <0.1%




A best practice during a damage survey is to find as many DIs as possible to support a particular rating, however, there
must be at least two DIs indicating the same DoD/wind range in order to classify a tornado at a particular rating (EFO
through EF5). The purpose of the new rating system was to make it easier for meteorologists to classify tornadoes and
to limit the inconsistency of ratings. One requirement before this new system was implemented was to ensure the dam-
age associated with a given tornado on the EF-Scale corresponds to the same level on the F-Scale to maintain con-
sistency between the two databases.

More information about the EF-Scale can be found at: http://www.spc.noaa.gov/efscale/ and http://www.depts.ttu.edu/
weweb/EFScale.pdf

For all tornadoes suspected of producing greater than EF3 damage, a special Quick Response Team (QRT) may be dis-
patched by NWS Headquarters. Damage survey results from the QRT are shared with the affected WFO; however, the
QRT damage survey is independent of the any damage survey conducted by the WFO staff.

Damage Loss Estimates

WFOs also conduct damage surveys to help estimate the monetary damage associated with severe weather. For all
flood or flash flood events, a damage estimate is required for the publication of Storm Data. Estimates for all other
weather-related events are not required, but might be provided depending on availability of data. Each WCM is re-
sponsible for formulating a damage estimate by using any means at their disposal. For example, emergency manage-
ment estimates, news reports, FEMA and USDA estimates and insurance claims are the most common sources for
these numbers. However, some damage may not be reported to these sources; therefore, damage estimates could be
considerably below actual values. Insurance industry studies suggest that the loss estimates in Storm Data are typically
under-estimates. Formulating a damage estimate is a very subjective process and can vary from office to office. Each
NWS regional headquarters is ultimately responsible for these WFO estimates.

Flooding in Rock Springs, WI, in June 2008.
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Storm Data

Overview: Storm Data is an official MARCH 2004
monthly publication of NOAA. The Storm VOLUME 46
Data publication contains a chronological UMPER
listing, by state, of the occurrence of
storms and other significant weather phe-
nomena having sufficient intensity to cause
loss of life, injuries, significant property
damage and/or disruption to commerce. In
addition, it is a partial record of significant
meteorological events, including rare and
unusual phenomena that generate media
attention, as well as record maximum or
minimum temperatures or precipitation that
occurs in connection with another event.

Source of information: Much of the in-
formation appearing in Storm Data is pro-
vided by or gathered from sources outside
the NWS, such as the media, law enforce-
ment officials, fire fighters, other govern-
ment or first-responder agencies, amateur
radio operators, private companies and oth-
er individuals. Additionally, storm infor-
mation is generated internally by NWS
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structed on how to properly identify severe
weather phenomena and format their re-
ports in order to minimize mistakes.

An effort is made to use the best available information, but because of time and resource constraints, information from
various spotter groups may be unverified by the NWS. Therefore, when using information from Storm Data, users
should be cautious as the NWS does not guarantee the accuracy or validity of the information. Furthermore, when it is
apparent information appearing in Storm Data originated from a source outside the NWS (credit is provided), Storm Da-
ta users requiring additional information should contact that source directly. In most cases, NWS employees will not
have the knowledge to respond to such requests. In cases of legal proceedings, Federal regulations generally prohibit
NWS employees from appearing as witnesses in litigation not involving the United States Government.

Compiler of Storm Data information at local NWS office: The person who gathers storm reports and compiles them
into the monthly Storm Data contribution for that office is normally the WCM or their designee. However, the WCM is
responsible for reviewing and certifying each month’s Storm Data contribution.

Storm Data archiving agency: The National Climatic Data Center (NCDC) is the official custodian of NWS weather
records including Storm Data. The NWS submits the monthly reports to NWS Headquarters approximately 60 days af-
ter the end of the data month. NWSHQ collects all of the data files from the 123 WFOs. The NWSHQ then uses several
algorithms to convert the Sform Data files into an integrated database. The NCDC receives a copy of this database ap-
proximately 75-90 days after the end of the month in question. A publication and archive are produced and the online
Storm Events Database is then updated within 90-120 days after the end of the month. If you need an official copy of a

29



Storm Data publication for legal purposes, contact NCDC at www.ncdc.noaa.gov or at 1-828-271-4800.

Some NWS offices also have a partial archive of past Storm Data monthly publications (considered unofficial) on their
web sites. Contact the WCM at your local NWS office to find out where this information is found on their web site.

To view the Storm Data publication on-line use this URL: http://www7.ncdc.noaa.gov/IPS/sd/sd.html

To view a Storm Events Database on-line use this URL: http://www.ncdc.noaa.gov/stormevents/

Example of a Storm Data entry:

Time Path Path Number of Estimated
Local Length Width Persons Damage
Location Date Standard QOMiles) (Yards) Killed Injured  Property  Crops Character of Storm
OHIO, Northwest
Van Wert County
3.6 NE Willshire to 10 1515EST 21.6 880 2 17 30M Toarnado (F4)
6.6 E Scott 1543EST

This picture is from the back seats of the Twin Cinemas. Cars from the parking lot are shown in the front rows of the cinema and
where the projection screen had been. Photo courtesy of Paul Van Dyke.

Thas tormado touched down m the southwest comer of Van Wert County about 4 nules northeast of Willshire and moved northeast
across the western portion of the city of Van Wert, and then crossed U.S. 30 and continued northeast before exiting the county about
7 miles east of Scott. NWS ground and aenal surveys showed the tornado quickly mtensified to F4 about 5 mules southwest of the city
of Van Wert near Zook road, where a 73 year old male was killed in his home. The tornado contmued moving northeast as an F4 into
the city of Van Wert, were 1t hit the Twin Cinemas and the Vision Industnial Park. At this point the tornado was about one half mile
wide. 60 persons watching a movie in the cinemas, mostly children, took shelter before the tornado hit, with only nunor mjures.
WVehicles from the parking lot were thrown into the seats where the children had been sitting. An 18 year old male driving past the
cinemas was thrown from his vehicle and killed. The tomado then destroyed five industries mn the Vision Industrial Park before
moving north of U.S. 30, producing F4 damage to additional businesses and homes. The tornado weakened to F3 as 1t moved
northeast and crossed mnto Paulding county. 164 homes were damaged m Van Wert county. and 43 were totally destroyed. 27
businesses sustained damage, with 5 totally destroyed in Vision Park Three county engineer buildings were destroyed, with one
house used by a township. Total damage in Van Wert county was near 30 million dollars. M18VE, M75PH
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Information Requests

Requests for Weather Data: Government agency and private party requests for weather data related to vari-
ous types of accidents may go directly to any NWS office. In the interest of expediting service, the NWS office receiving
the request may provide uncertified copies of weather information, which are a matter of public record (e.g., surface ob-
servations, forecasts and warnings) if readily available on-site. As an alternative, copies of official records are available
within three to four days after the product valid time directly from the archives using the following URL: http://
hurricane.ncdc.noaa.gov/pls/plhas/has.dsselect

Req uests for Certified Weather Data: Necarly all of the information generated by the NWS is archived
at NCDC. Please contact NCDC for official, certified copies (factor in a turn-around time). In general, NCDC infor-
mation is free to .gov, .us, .edu, and .mil domains.

National Climatic Data Center

151 Patton Avenue

Asheville, North Carolina 28801-5001
Telephone No. (828) 271-4800
Email: ncdc.info@noaa.gov

Service of Subpoena: Under DOC regulations, NWS employees cannot produce records or testify in litiga-
tion not involving the government without the consent of NOAA’s Office of General Counsel. NWS employees will
accept a subpoena from the person serving the subpoena, since the delivering person has no authority to withdraw the
subpoena. The NWS General Counsel’s Office will usually send a letter informing the attorney/law firm about NOAA’s
procedures and policies and direct them to NCDC and/or the NWS listing of private certified consulting meteorologists
for expert witness testimony.

Requests for Interpretation of Weather Data: Generally, state rules of evidence permit the admis-
sion of NWS certified records without authenticating testimony from an NWS employee. When interpretation of the
records is required, a private meteorologist can interpret NWS records for the court. The NWS maintains a listing of pri-
vate, certified meteorologists who can be retained to provide expert testimony. See http://www.weather.gov/im/
dirintro.htm. The list is provided for informational purposes, with no express or implied endorsement.

Req uests for Sunrise-Sunset Data: The U.S. Naval Observatory takes observations and generates sun-
rise and sunset data. The NWS is not the custodian of such data and cannot certify or authenticate such data. Contact
information: U.S. Naval Observatory, ATTN: Code AA, 3450 Massachusetts Ave. N.W., Washington, D.C. 20392-
5420. For more information: http://www.usno.navy.mil/USNO/astronomical-applications/data-services

Finding Rain, Snow, and Temperature Information on a WFO Website: You can quick-
ly find weather data on each WFQO’s Climate (local) page. On the Climate (local) page, click on the tab entitled NOWDa-
ta. Click on the appropriate parameter in order to retrieve data from official cooperative sites. Contact your local WFO
for assistance. Data found in NOWData can be used by Emergency Management to determine if observed snowfall
meets or exceeds FEMA’s guidelines used in the disaster declaration process. FEMA’s snow policy can be found at:
http://www.fema.gov/government/grant/pa/9523 1.shtm

Precipitation Analysis: http://www.srh.noaa.gov/ridge2/RFC_Precip/index.php?site=rah&lat=36&lon=-78.5&zoom=3

Snowfall Analysis: http://www.srh.noaa.gov/ridge2/snow/index.php?site=ggw&lat=46&lon=-110&zoom=3
Record Snowfall — http:/nidis1.ncdc.noaa.gov/USSCViewer/ (1-Day, 2-Day, 3-Day NWS Coop sites)
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